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(54) ZOOM LENS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive zoom lens 
having high resolution, restraining distortion aberration to be small, 
having long back focus, made excellent in telecentricity, made compact 
and constituted of small number of lenses by effectively arranging an 
aspherical lens made of resin material. 

SOLUTION: This zoom lens is constituted of a 1st lens group, a 2nd 
lens group and a 3rd lens group in order from an object side. The 1 st 
lens group has negative refractive power and is constituted by 
arranging a 1 st lens being a meniscus lens having negative refractive 
power (hereinafter referred to as a negative lens) and a 2nd lens being 
a meniscus lens having small positive or negative refractive power, and 
the 2nd lens group has positive refractive power and is constituted by 
arranging a 3rd lens being a lens having positive refractive power 
(positive lens), a 4th lens being a meniscus lens having small positive or 
negative refractive power, a 5th lens being a biconcave negative lens, 
and a 6th lens being a positive lens, then the 3rd lens group is 
constituted by arranging only a 7th lens having positive refractive 
power and being a positive lens. In the case of zooming, variable power 
is realized by positionally moving the 1st lens group and the 2nd lens 
group. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
'damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In order [ side / body ], it consists of a 1st lens group, a 2nd lens group, and a 3rd lens group. The 1st lens which is 
a lens (following negative lens) which said 1 st lens group has negative refractive power, and has refractive power negative in 
a meniscus configuration, Have small forward or negative refractive power, and arrange the 2nd lens which is a meniscus 
configuration and it is constituted. The 3rd lens which is a lens (positive lens) which said 2nd lens group has forward 
refractive power, and has forward refractive power, The 4th lens which it has small forward or negative refractive power, and 
is a meniscus configuration, Arrange the 6th lens which is the 5th lens and positive lens which are both concave negative 
lens, and are constituted, and said 3rd lens group has forward refractive power, only the 7th lens which is a positive lens is 
arranged and constituted, and zooming is faced. In the zoom lens which has realized variable power by moving the location of 
said 1st lens group and said 2nd lens group The zoom lens characterized by having satisfied the following conditional 
expression (1) about the dimension of the direction of an optical axis of the lens whole system, and having satisfied the 
following conditional expression (2) about the power of said 1 st lens group, and having satisfied the following conditional 
expression (3) about the power of said 3rd lens group. 
(1) 6.0<TL/fw <9.0 (2) 2.8<|fl |/fw <4.0 (absolute value fl <0 sake) 

(3) 2.2<fIH/fw <2.8, however TL : distance from the body side face of the 1 st lens in a wide angle edge to the image surface 
(however, an parallel flat-surface square air scaled distance) 

fw : synthetic focal distance fl of the lens whole system in a wide angle edge : The synthetic focal distance fill of the lens 
[ 1 st ] group: Synthetic focal distance of the 3rd lens group [claim 2] Said zoom lens according to claim 1 characterized by 
having satisfied the following conditional expression (5) about the power of said 4th lens which satisfies the following 
conditional expression (4) in said zoom lens according to claim 1 about the power of said 2nd lens which constitutes said 1 st 
lens group, and constitutes said 2nd lens group. 

(4) fw/|f2 |<0.10 (however, since an absolute value has the case of f2 <0) 

(5) fw/|f4 |<0.05 (however, since an absolute value has the case of f4 <0) 

However, f2 : Focal distance f4 of the 2nd lens : Focal distance of the 4th lens [claim 3] Said zoom lens according to claim 1 
characterized by having satisfied the following conditional expression (6) about the configuration of said 1 st lens which 
constitutes said 1st lens group in said claim 1 and said zoom lens according to claim 2, and having satisfied the following 
conditional expression (7) about the quality of the material of said 1 st lens. 

(6) 0.9<r2/fw <1.5 (7) 80<n1, nu 1, however r2 : Radius of curvature n1 of the field by the side of the image of the 1st lens : 
Refractive index nu 1 of the 1 st lens : The Abbe number of the 1 st lens [claim 4] In said zoom lens according to claim 3 from 
said claim 1 again The following conditional expression (8) is satisfied about the power of said 5th lens which constitutes said 
2nd lens group. Moreover, the following conditional expression (9) is satisfied about allocation of the Abbe number of each 
lens which constitutes said 2nd lens group. Said zoom lens according to claim 1 characterized by having satisfied the 
following conditional expression (10) about the configuration of said 5th lens, and having satisfied the following conditional 
expression (11) about the configuration of said 7th lens which constitutes said 3rd lens group further. 

(8) 0.65<|f5 |/fw <0.95 (absolute value f 5 < 0 sake) 

(9) 20<(nu3+nu6)/2-nu5 (10) 0.95<r5/fw <1.15 (1 1) It corrects 0.7<r7 / fw <2.5. f5 : Focal distance nu 3 of the 5th lens : The 
Abbe number nu 5 of the 3rd lens : The Abbe number nu 6 of the 5th lens : The Abbe number r5 of the 6th lens : Radius of 
curvature r7 of the field by the side of the body of the 3rd lens : Radius of curvature of the field by the side of the body of 
the 4th lens 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the highly efficient zoom lens used for the small image pick-up equipment 

which used image sensors, such as CCD (charged coupled device) mainly like a digital still camera. 

[0002] 

[Description of the Prior Art] Although a digital still camera is image pick-up equipment which incorporates electrically the 
static image by which image formation was carried out with the taking lens by CCD etc., and is recorded on an internal 
memory, a removable memory card, etc., what has many numbers of pixels of image sensors (following CCD etc.), such as 
CCD currently used for incorporation of an image, was supplied cheaply, and since it became possible [ offering a sharp 
image ] even if it was a consumer product, it has spread quickly in the past several years. In current, what has the engine 
performance equivalent to the resolution of a film-based camera is already produced commercially in the range of limits, 
such as print size of a spread seal. 

[0003] The taking lens of a digital still camera is observed. Although there is a taking lens of a VTR camera as optical system 
which used CCD, if the description of the taking lens of a digital still camera and a VTR camera is compared, it is the point of 
tele cent rucksack nature being required as thinking that the magnitude of an image circle is almost equivalent, and 
mentioning later in detail, and the taking lens for VTR cameras is similar to the taking lens of a digital still camera from the 
film-based camera without these need. Therefore, using the taking lens for VTR cameras for a digital still camera was 
performed in the beginning of spread. Although the VTR camera and the thing which development is furthered, carries out 
digital processing recently, and is characterized by high definition are produced commercially, about the resolution demanded 
on the property to see a playback image by television or the monitor, it is supposed that a 350,000-pixel class smaller a 
single figure than CCD used by the digital still camera is enough. The pixel pitch of CCD of this class is about 5.6micro. 
Therefore, resolution is insufficient for using for the digital still camera which is using CCD of a 2 million-pixel class for the 
CCD pan which exceeds 1 million pixels for such a taking lens for VTR cameras, there is room of an improvement in it, the 
level demanded from the difference between an animation and a still picture also about the amount of the distortion 
aberration of a taking lens differs, and there is the need for aberration amendment still more severely in a digital still camera. 
[0004] Like a digital still camera or a VTR camera, tele cent rucksack nature must be designed good by the optical system 
using image sensors, such as CCD. The chief ray of the bundle of rays over each image point becomes almost parallel to an 
optical axis, after injecting the last side of optical system, namely, the image surface says crossing almost perpendicularly as 
tele cent rucksack nature. In other words, it is required that the exit pupil location of optical system should separate from 
the image surface enough, although there is much what is for substantial aperture efficiency to decrease when a beam of 
light carries out incidence from across, since it is in the location from which, as for this, the color filter on CCD separated a 
little from the image pick-up side (it is called shading), and has allotted the micro-lens array by CCD of the latest high 
sensitivity mold especially just before the image pick-up side, if the exit pupil is not separated enough similarly in this case, 
aperture efficiency will come out on the outskirts, and it will fall. For moreover, the purpose which the sensibility in the 
infrared wavelength region of the crystal filter (optical low pass filter) inserted between optical system and CCD or CCD is 
reduced, and is brought close to the relative luminous efficiency of people's eyes in order to prevent the moire phenomenon 
which originates in the periodic structure of CCD and is generated Seldom changing the effective thickness of the infrared- 
absorption filter too inserted between optical system and CCD on the outskirts an optical-axis top will be called for, and it 
will need to design tele cent rucksack nature good in the taking lens for digital still cameras also at this point. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, the taking lens for digital still cameras must make tele SENTORRIKKU 
nature good now, while the resolution of about 4 times or more of a film-based camera is searched for, it must insert a 
crystal filter, an infrared-absorption filter, etc. between optical system and the image surface, and is required to obtain 
sufficient back focus. Moreover, while functions, such as a zoom lens, are generally also required, in order to supply the 
taking lens which fills these demands since the further miniaturization is also required, it is impossible without effective 
installation of an aspheric lens, but since the aspheric lens which used the glass ingredient is expensive, considering the field 
of cost, it cannot be used abundantly. 

[0006] When this invention arranges the aspheric lens by the resin ingredient effectively in view of the situation mentioned 
above, it is high resolving and distortion aberration is small, for a long time, it is compact and a back focus also aims tele 
cent rucksack nature at the good thing for which a cheap zoom lens with little configuration number of sheets is offered. 
[0007] 

[Means for Solving the Problem] In order [ side / body ], the zoom lens of this invention consists of a 1st lens group, a 2nd 
lens group, and a 3rd lens group. The 1st lens which is a lens (following negative lens) which said 1st lens group has negative 
refractive power, and has refractive power negative in a meniscus configuration, Have small forward or negative refractive 
power, and arrange the 2nd lens which is a meniscus configuration and it is constituted. The 3rd lens which is a lens (positive 
lens) which said 2nd lens group has forward refractive power, and has forward refractive power, The 4th lens which it has 
small forward or negative refractive power, and is a meniscus configuration, Arrange the 6th lens which is the 5th lens and 
positive lens which are both concave negative lens, and are constituted, and said 3rd lens group has forward refractive 
power, only the 7th lens which is a positive lens is arranged and constituted, and zooming is faced. In the zoom lens which 
has realized variable power by moving the location of said 1 st lens group and said 2nd lens group It is characterized by 
having satisfied the following conditional expression (1) about the dimension of the direction of an optical axis of the lens 
whole system, and having satisfied the following conditional expression (2) about the power of said 1 st lens group, and having 
satisfied the following conditional expression (3) about the power of said 3rd lens group. (Claim 1) 
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[0008] v 

(1) 6.0<TL/fw <9.0 (2) 2.8<|fl |/fw <4.0 (absolute value fl <0 sake) 

(3) 2.2<fIII/fw <2.8, however TL : distance from the body side face of the 1 st lens in a wide angle edge to the image surface 
(however, an parallel flat-surface square air scaled distance) 

fw : synthetic focal distance fl of the lens whole system in a wide angle edge : The synthetic focal distance fill of the lens 
[ 1st ] group: Synthetic focal distance of the 3rd lens group [0009] Conditional expression (1) specifies the lens overall 
length in a wide angle edge. Since the lens overall length in a wide angle edge becomes larger than the case of other focal 
distances of which, they are the conditions about the miniaturization of the lens of this invention. If an upper limit is 
exceeded, while it is advantageous in respect of calling it aberration amendment, it will disagree with the miniaturization 
which is the description of this invention. Moreover, if a minimum is exceeded conversely, power of each lens must be 
enlarged, aggravation of many aberration and aggravation of sensitivity are caused, and it is not suitable for the actual 
condition. 

[0010] Conditional expression (2) is related with suitable allocation of the power to the 1st lens group which has negative 
refractive power. It becomes the balance of the conditions for amending the magnitude and many aberration of the whole 
optical system proper. If a minimum is exceeded, it will become difficult for the negative power of the 1 st lens group to be 
large, and for there to have to be in slight strength about the forward power of the 2nd lens group and the 3rd lens group in 
connection with this, but to balance many aberration, and the engine performance will fall. Conversely, if an upper limit is 
exceeded, large air spacing with the 2nd group must be taken, the magnitude of the whole optical system will be enlarged, 
and it is not suitable for the application of a compact digital still camera. 

[001 1] Conditional expression (3) is related with the power of said 3rd lens group. Although the big back focus for arranging 
constraint of the tele cent rucksack nature by the side of an image and the Xtal light filter, and the filter for infrared 
absorption just before CCD needs to fill a demand with the taking lens used for applications, such as a digital still camera, as 
mentioned above, said 3rd lens group will give the burden to these demands with the effect about distortion aberration. 
Therefore, although priority must be given over each of other lens group and proper power must be chosen, the range is 
range shown by conditional expression (3). When the minimum of conditional expression (3) is exceeded, while causing 
aggravation of distortion aberration, a suitable back focus cannot be taken, but it stops materializing for the application of a 
digital still camera. Conversely, if an upper limit is exceeded, good tele cent rucksack nature cannot be obtained, but the 
extinction in a periphery will pose a problem under the effect of shading etc. 

[0012] Moreover, it is desirable to have satisfied the following conditional expression (5) about the power of said 4th lens 
which satisfies the following conditional expression (4) about the power of said 2nd lens which constitutes said 1st lens 
group, and constitutes said 2nd lens group. (Claim 2) 

(4) fw/|f2 |<0.10 (however, since an absolute value has the case of f 2 <0) 

(5) fw/|f4 |<0.05 (however, since an absolute value has the case of f4 <0) 

However, f2 : Focal distance f4 of the 2nd lens : Focal distance of the 4th lens [001 3] With the zoom lens of this invention, in 
order to realize high resolving, the aspheric surface is adopted as said 2nd lens and said 4th lens, but since the aspheric lens 
which uses a glass ingredient becomes disadvantageous in respect of cost, it is carrying out design-consideration for 
manufacturing said 2nd lens and said 4th lens with a resin ingredient. It is specifically setting power of each lens to about 0, 
and even if it adopts a resin ingredient by this and changes the temperature and humidity of an operating environment, the 
effect of the image quality on change of the refractive index of a resin ingredient and change of a configuration can be 
pressed down to the minimum. Moreover, also in the moldability of a resin ingredient, since ****** improves, a desirable 
result is brought. In the range which it is the conditional expression for it, and conditional expression (4) is the conditions in 
said 2nd lens, and was shown by conditional expression, even if conditional expression (4) and conditional expression (5) use 
a resin ingredient for said 2nd lens, they are satisfactory, but if the range is crossed, the property change by an operating 
environment changing will pose a problem, and a moldability will also get worse. Similarly, if the range of conditional 
expression (5) is crossed, the property change by the operating environment in said 4th lens changing will pose a problem, 
and a moldability will also get worse. 

[0014] Moreover, in said claim 1 and said zoom lens according to claim 2, it is desirable to have satisfied the following 
conditional expression (6) about the configuration of said 1st lens which constitutes said 1st lens group, and to have satisfied 
the following conditional expression (7) about the quality of the material of said 1st lens. (Claim 3) 

(6) 0.9<r2/fw <1.5 (7) 80<n1, nu 1, however r2 : Radius of curvature nl of the field by the side of the image of the 1st lens : 
Refractive index nu 1 of the 1st lens : The Abbe number of the 1st lens [0015] Conditional expression (6) is the conditional 
expression about the configuration of the image side face of said 1 st lens which is a concave surface with large curvature. 
By giving curvature in the range of conditional expression (6), generating of many aberration is fundamentally made small by 
considering as this mental configuration to an entrance pupil. If a minimum is exceeded, while the radius of curvature of the 
image side face of said 1st lens will become small and processing will become difficult, negative power will become excessive 
too much and the PETTSU bar sum will be [ too little ]. Conversely, if an upper limit is exceeded, although a processing top 
becomes advantageous, concentricity will get worse and amendment of distortion aberration or a curvature of field will 
become difficult. 

[0016] Conditional expression (7) is the conditions about the property of the ** material currently used for said 1st lens, 
since said 1st lens group makes power of said 2nd lens small like conditional expression (4) — the power of said 1st lens 
group negative in said 1 st lens — it is thought that all are paid mostly. Therefore, if the engine performance when carrying 
out variable power is taken into consideration, it will become required to fill conditional expression (7). When the chromatic- 
aberration fluctuation at the time of variable power becomes large when the minimum of conditional expression (7) was 
exceeded, for example the Abbe number of said 1 st lens becomes small, and the refractive index of said 1 st lens becomes 
small, the PETTSU bar sum will become small too much. 

[0017] Furthermore, the following conditional expression (8) is satisfied about the power of said 5th lens which constitutes 
said 2nd lens group. Moreover, the following conditional expression (9) is satisfied about allocation of the Abbe number of 
each lens which constitutes said 2nd lens group. It is desirable to have satisfied the following conditional expression (10) 
about the configuration of said 5th lens, and to have satisfied the following conditional expression (11) about the 
configuration of said 7th lens which constitutes said 3rd lens group further. (Claim 4) 

(8) 0.65<|f5 |/fw <0.95 (absolute value f 5 < 0 sake) 

(9) 20<(nu3+nu6)/2-nu5 (10) 0.95<r5/fw <1.15 (11) It corrects 0.7<r7 / fw <2.5. f5 : Focal distance nu 3 of the 5th lens : The 
Abbe number nu 5 of the 3rd lens : The Abbe number nu 6 of the 5th lens : The Abbe number r5 of the 6th lens : Radius of 
curvature r7 of the field by the side of the body of the 3rd lens : Radius of curvature of the field by the side of the body of 
the 4th lens [001 8] Conditional expression (8) has an important role about the power of the 5th lens to the PETTSU bar sum. 
i.e., a curvature of field, and chromatic aberration. Although it will become advantageous conditions to a curvature of field 
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and chromatic aberration if a minimum is exceeded (i.e., if the power of the 5th lens is large), to spherical aberration and 
comatic aberration, it becomes unfavorable conditions. Conversely, although it will become advantageous to spherical 
aberration or comatic aberration if an upper limit is surpassed (i.e., if the power of the 5th lens is small), to a curvature of 
field and chromatic aberration, it becomes unfavorable conditions. 

[0019] Conditional expression (9) is related with allocation of the Abbe number of the positive lens currently used for the 2nd 
lens group, and a negative lens. Since the 4th lens has almost no power, it has not taken up as a term. Therefore, it becomes 
the conditions for holding balance with each aberration, amending chromatic aberration good. When the Abbe number of each 
positive lens of the 2nd lens group becomes large when the upper limit was exceeded namely, each refractive index becomes 
low conversely, the PETTSU bar sum becomes large and it becomes disadvantageous amending [ of a curvature of field ] it. 
Conversely, if a minimum is exceeded, for amendment of chromatic aberration, the power of each lens will become large and 
will become disadvantageous for amendment of spherical aberration and comatic aberration. 

[0020] Conditional expression (10) is the conditional expression about the configuration of the 3rd lens body side face. Since 
the 3rd lens body side face is arranged just behind an aperture diaphragm, it takes charge of an important role about 
amendment of spherical aberration. Although connected also with the negative power of the 1 st lens group, it becomes the 
conditions for amending spherical aberration good. Although it will become easy to amend about the aberration besides 
shafts, such as comatic aberration and astigmatism, if an upper limit is exceeded by conditional expression (10), it becomes 
superfluous amending spherical aberration. Conversely, if a minimum is exceeded, it will become insufficient amending 
spherical aberration and amendment also with the good aberration besides a shaft will become difficult at coincidence. 
[0021] Conditional expression (11) is the conditional expression about the configuration of the 4th lens body side face. Since 
it is arranged just behind the 3rd lens and there is almost no power in the 4th lens itself, the 4th lens body side face serves 
as a form reinforced with the effectiveness of an aspheric surface configuration to the role of the 3rd lens. That is, it 
becomes the conditions for amending spherical aberration good too. If the upper limit of conditional expression (11) is 
exceeded, about the aberration besides shafts, such as comatic aberration, it will become easy to amend, but if it becomes 
superfluous amending spherical aberration and it exceeds a minimum conversely, amendment with the aberration good 
[ spherical aberration ] besides the lack of amendment and a shaft cannot be performed. 
[0022] 

[Embodiment of the Invention] Hereafter, this invention is explained about a concrete numerical example. In order [ side / 
body ], it consists of a 1st lens group LG1, a 2nd lens group LG2, and a 3rd lens group LG3, and sequentially from a body 
side, said 1st lens group LG1 arranges the 1st lens L1 which is a negative lens, and the 2nd lens L2 which it has small 
forward or negative refractive power, and is a meniscus configuration, and is constituted from an example 1 to the following 
examples 7 by each in a meniscus configuration. Said 2nd lens group LG2 has aperture-diaphragm S in a body side most, 
below, sequentially from a body side, allots 6th lens L6 which is the 3rd lens L3 which is a positive lens, the 4th lens L4 
which it has small forward or negative refractive power, and is a meniscus configuration, the 5th lens L5 which is both 
concave negative lens, and a positive lens, and is constituted. Said 3rd lens group LG3 arranges only the 7th lens L7 which is 
a positive lens, and is constituted. Moreover, air spacing is set between said 3rd lens groups LG3 and image surfaces, and 
plane parallel plate LP is allotted. Although said plane parallel plate LP is constituted from the cover glass, crystal filter, and 
infrared-absorption filter of CCD by the detail, since it is optically satisfactory in any way, the plane parallel plate of one 
sheet equal to such total thickness is expressing. 

[0023] About the aspheric surface currently used in each example When taking a Y-axis in the direction which intersects 
perpendicularly with the Z~axis and an optical axis in the direction of an optical axis like common knowledge, aspheric 
surface type: — Z=(Y2/r) [1+root{1-(1+K) (Y/r) 2]]+A-Y — the curve given by 4+B-Y6+C-Y8+D-Y10+.... on the curved 
surface acquired by rotating around an optical axis Paraxial radius of curvature: Give r, cone constant:K, high order aspheric 
surface multiplienA, and B, C and D, and define a configuration. In addition, in the notation of the cone constant in a table, 
and a high order aspheric surface multiplier, "the figure following E and it" expresses "the power of 10." for example, "E-4" 
means 10-4, and requires this numeric value for the last numeric value — it is. 

[0024] [Example 1] A numerical example is shown in Table 1 about the 1st example of the aspheric lens of this invention. 
Moreover, drawing 1 is the lens block diagram, and drawing 2 is many of the aberration Figs. For the focal distance of the 
lens whole system, and Fno, the f number and 2omega are [ the inside of a table and a drawing and f ] the total field angle of 
a lens, and bf. A back focus is expressed. Back focus bf It is the air scaled distance of the distance from the 7th lens image 
side face which constitutes the 3rd lens group to the image surface. Moreover, R is radius of curvature and D is lens 
thickness or lens spacing, and Nd. The refractive index of d line, and nud The Abbe number of d line is shown, d, g, and C in 
many aberration Figs, are an aberration curve in each wavelength. Moreover, S shows sagittal ones and M shows 
MERIDIONARU. 
[0025] 
[Table 1] 
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f ='4.18 5.86 —'8.15 
F„= 3.0 - 3.4 — 4.1 
2a)= 62.60° — 46. Or - 33.81° 
*b,=3.68 



15 No. 


R 




D 


N d 




1 


13.272 




0.60 


1.77250 


49.62 


2 


5.466 




3.64 


— 


- 


3 


-32.487 




3-47 


1.58300 


30. 05 


4 


-21. 152 


13. 01 


-~ 6,38 — 1.70 


— 


- 


5 






1.52 


— 


— 


€ 


4.251 




1. 17 


1. 71300 


53.94 


7 


-48.571 




0.05 


— 


- 


8 


7.954 




1. 13 


L 49241 


57.93 


9 


7. 583 




1.26 


— 


— 


10 


-6.773 




0.80 


1.84666 


23.78 


11 


4.880 




0.32 






12 


-36.636 




0.86 


1.69680 


55.46 


13 


-5.407 


1.10 


- 2.80 - 5.14 






14 


21.995 




1.08 


1.80420 


46. 50 


15 


-13.076 




0.76 






16 


GO 




1.50 


1.51680 


64.20 


17 


CO 











J1^X# 



3® K=-0.778361E+01 

£4® K= 0. 142287B-KJ2 

£8S K=-0.311817E401 

^9® K=-0.571996E401 



A=-0. 174053E-03 
A=-0. 209870E-03 
A= 0. 127372E-02 
A- 0. 64896 1E-02 



fc= 0.338628E-O5 
B= 0. 430421E-O5 
B^-0. 535264B-04 
B= 0.381093E-03 



[0026] [Example 2] A numerical example is shown in Table 2 about the 2nd example. Moreover, drawin g 3 is the lens block 
diagram, and drawin g 4 is many of the aberration Figs. 
[Table 2] 

f = 4.18 — 5.85 ~ 8. 15 

F„= 3.0 - 3.5 — 4.1 

2o= 63.01° ~ 46.38° - 34.01° 

b f =3.88 



Si No. 


R 




D 








1 


14. 086 




0.60 




1.72000 


50.34 


2 


5.356 




3.09 








3 


-32.375 




3. 03 




1.58300 


30. 05 


4 


-21.368 


12. 85 


— 6.31 ~ 


1. 70 






5 


m 




1.52 








6 


4.318 




1. 16 




1. 72000 


50.34 


7 


-40. 664 




0. 05 








8 


7. 002 




1.36 




1.49241 


57.93 


9 


6. 555 




0.88 








10 


^5.889 




0.80 




1. 84666 


23.78 


11 


5.040 




0.30 








12 


-40.222 




0.87 




1. 71300 


53.94 


13 


-5.241 


1. 15 


— 2.93 ~ 


5. 39 






14 


17.628 




1. 14. 




L 72000 


50.34 


15 


-13. 131 




0.76 








16 


CO 




1.50 




1. 51680 


64. 20 


17 


CO 













&3M K=~O.973540E-K)l 
f&4® K= 0. 146862E+02 
0.370905E401 
&9m K=-0.438863E-K)1 



A=-0. 157315E-03 
A=-0. 206586E-03 
A= 0. 138939E-02 
A= 0.586035E-02 



B= 0. 101424B-05 
B= 0. 267352E-05 
B=-0. 810675B-04 
B= 0. 341584E-03 



[0027] [Example 3] A numerical example is shown in Table 3 about the 3rd example. Moreover, drawin g 5 is the lens block 
diagram, and drawin g 6 is many of the aberration Figs. 
[Table 3] 
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f = 4.18 ~ 5.85 - 8.15 
F B = 3.0 - 3.4 - 41 
2 _■ = 62.64° - 46.01* - 33.80° 
*b,=3. 75 



®Kb. 


R 




D 


N d 


V d 


1 


12. 152 




0.62 


1.80420 


46.50 


2 


5.351 




3.47 


— 


— 


3 


-28.040 




2.53 


1.58300 


30. 05 


4 


-19.404 


12.98 


— 6.37 ~ 1.70 


— 


— 


5 






1.52 


— 


— 


6 


4.331 




1.26 


1.69680 


55. 46 


7 


-38.607 




0.11 


— 




8 


7.084 




1.18 


1.49241 


57.93 


9 


6.694 




1.24 


— 


— 


10 


-5.784 




0.80 


1.84666 


23.78 


U 


5.359 




0.34 






12 


-18.874 




0.88 


1.77250 


49.62 


13 


-4.953 


0.84 


— 2. 57 — 4. 95 






14 


18.583 




1. 15 


1.69680 


55.46 


15 


-11.786 




0.76 






16 


GO 




1.50 


1.51680 


64.20 


17 


CO 











81 



83® K=-0. 142091E+02 

g§4® 1= 0.U5229E+O2 

08® K*-0.367847E+Ol 

89® K-0.426604B+O1 



A=-0. 275430B-03 
A=-0. 260129B-03 
A= 0. 147887E-02 
A= 0.616207E-02 



B= 0.778474E-06 
B= 0. 273248E-05 
B=~0. 129796E-03 
B= 0.219136E-O3 



[0028] [Example 4] A numerical example is shown in Table 4 about the 4th example. Moreover, drawing 7 is the lens block 
diagram, and drawin g 8 is many of the aberration Figs. 
[Table 4] 

f = 4. 18 ~ 5. 85 ~- 8. 15 

F no = 3.0 — 3.4-4.1 

2o>= 63.52° ~ 46.34° — 33.94° 



b £ =3. 80 














R 




D 






1 


10. 624 




0.60 


1. 69680 


55.46 


2 


5.097 




3. 10 






3 


-19.227 




3.25 


1.58300 


30.05 


4 


-21.119 


12. 64 


- 6.23 - 1.70 






5 






1. 52 






6 


4.453 




1. 15 


1.71300 


53.94 


7 


-36.466 




0. 05 






8 


6.754 




1. 33 


1.49241 


57. 93 


9 


6.037 




1. 10 






10 


-6. 085 




0.80 


1.84666 


23.78 


11 


5. 520 




0. 33 






12 


-17.513 




0.87 


1.77250 


49. 62 


13 


-4.899 


. 1.00 


~ 2.73 - 5.12 






14 


21.949 




1. 15 


1. 69680 


55. 46 


15 


-10.931 




0.76 






16 


CO 




1.50 


1.51680 


64. 20 


17 


CO 











83® K=H).749l55E-*O0 

84® R= 0. 130292E-KJ2 

88® K— O.46834OE401 

89® K=H).284487E401 



A=H>. 136735B-03 
A=-0.217223E-03 
A= 0. 224254E-02 
A= 0. 656350E-02 



B=-0. 137594B-05 
B= 0. 174151E-05 
B=H). 162041E-03 
B= 0.228111E-03 



[0029] [Example 5] A numerical example is shown in Table 5 about the 5th example. Moreover, drawin g 9 is the lens block 
diagram, and drawing 10 is many of the aberration Figs. 
[Table 5] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_eije 



2004/08/31 



6/7 K — v 



f =-4.18 -** 5.85 — 8.15 
F_« 3.0 - 3.5 — 4.1 
2co= 63.96° — 46.58° — 33.93° 
*b,=2.95 



[gNo. 


R 


D 


Na 


y a 


1 


11.564 


0.60 


1.69680 


55.46 


2 


4.496 


2.36 


— 


— 


3 


-23. 130 


1.56 


1.58300 


30. 05 


4 


-16. 941 


10-61 - 5.39 - 1.70 


— 


— 


5 


»5 


1.52 


— 


_ 


6 


4. 234 


1. 15 


1.71300 


53. 94 


7 


-30. 130 


0.05 


_ 


_ 


8 


4.446 


1.35 


1.49241 


57. 93 


9 


4.000 


0.62 








10 


-7.905 


0.60 


1.84666 


23.78 


11 


4. 462 


0.35 






12 


97.643 


0.82 


1. 77250 


49. 62 


13 


-6.800 


1.87 ~ 3.36 - 5.41 






14 


16.296 


1.09 


1.69680 


55.46 


15 


-14.340 


0. 76 






16 


CO 


1.50 


1.51680 


64.20 


17 


CO 









mi u^xp 



K= 0.368650E+02 
m*m K= 0. 160751E+O2 

K—0.457648E+01 
&9W K=-0. 152056B+01 



A=-0. 675816E-03 
A^-0. 928343E-03 
A= 0.692430E-02 
A= 0. 103697E-01 



B= a 189253E-05 
B=-0. 105793E-06 
fr-0. 484622E-03 
B= 0. 94084 1E-03 



[0030] [Example 6] A numerical example is shown in Table 6 about the 6th example. Moreover, drawin g 1 1 is the lens block 
diagram, and drawing 12 is many of the aberration Figs. 
[Table 6] 

f = 4.18 - 5.85 - 8.16 
F M = 3. 0 *~ 3. 5 — 4. 1 
2id= 63.65° — 46.91° — 34.34° 
b ,=3.99 



®No. 


R 


D 




N d 




1 


59.493 


0.60 




1.48749 


70. 44 


2 


5. 477 


2.21 








3 


-44. 413 


4.89 




1.58300 


30.05 


4 


-26.775 


13.10 ~ 6.437 


- 1.70 






5 


**D 


1.52 








6 


4.413 


1.54 




1.69680 


56.46 


7 


-33.495 


0.05 








8 


7. 103 


1.51 




1.49241 


57.93 


9 


6. 606 


0. 53 








10 


-7.961 


1.09 




1.84666 


23.78 


11 


4.992 


0.34 








12 


-27.380 


0.82 




1.72342 


37.99 


13 


-5.987 


1.15 - 2.95 ~ 5.44 






14 


30.999 


L16 




1. 71300 


53.94 


15 


-9.866 


0.76 








16 


CO 


1. 50 




1. 51680 


64.20 


17 


CO 











Il^X» 



> 152 u>xm 



fBZffi K= 0. 339983E+02 

IMS K= 0.259617E-KJ2 

#8® K=-0.786422E+01 

&9@ R=-0. 261824E-KU 



A=-0. 277498E-05 
A=H). 123636E-03 
A= 0.258848E-02 
A= 0.607959E-02 



B= 0. 615379E-05 
B= 0. 607152E-05 
B=-0.220266B-03 
B= 0.458772B-03 



[0031] [Example 7] A numerical example is shown in Table 7 about the 7th example. Moreover, drawin g 1 3 is the lens block 
diagram, and drawin g 14 is many of the aberration Figs. 
[Table 7] 
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f =- 4. 18 5. 85 — 8. 15 
F_~ 3.0 — 3.5—4.1 
2_- = 63.63° — 46.79° - 34.24° 
b ,=3.89 



BNo. 


R 




D 








1 


18.815 




0. 78 




1.51680 


64. 20 


2 


5.285 




2.56 




— 


— 


3 


-23.649 




5.37 




1.58300 


30. 05 


4 


-25.572 


13.32 


- 6.52 ~ 


1.70 


— 


— 


5 


ft 9 




1.52 






— 


6 


4.312 




1.22 




1.63854 


55.45 


7 


-28.679 




0.05 






— 


8 


6.809 




1.85 




1.49241 


57. 93 


9 


6.198 




0.56 










10 


-6.569 




0. 80 




1.80518 


25.46 


11 


4.880 




0. 30 








12 


-74.854 




0.87 




1. 63854 


55.45 


13 


-5.562 


1. 17 


~ 2.97 ~ 


5. 43 






14 


18.244 




1.20 




1.63854 


55.45 


15 


-10.729 




0. 76 








16 


GO 




1.50 




1.51680 


64. 20 


17 


GO 













&3M K=-0. 633433E-KJ0 A=-0. 152034E-04 A= 0. 341613E-05 
SM® R= 0. 221217E402 A=-0. 600932B-04 A= 0.446534E-05 
fSBm K*H). 631391E+01 A« 0. 185497E-02 A— 0. 193378E-03 
#9® K-O.376733E401 A= 0. 549786E-02 A= 0.339267E-03 

[0032] Next, the value corresponding to the conditional expression (11) from conditional expression (1) is collectively shown 
in Table 8 about an example 7 from an example 1. 
[Table 8] 







m&W2 








7.82 


7.82 


7. 82 


7.82 


ffef«<2) 


3.76 


3.73 


3.74 


3.67 


»W<3> 


2.47 


2.54 


2.51 


2.54 




0. 043 


0.043 


0.043 


0.004 




0. 000 


0. 000 


0. 000 


0.014 




1.31 


1.28 


1.28 


1.22 


SH<W<7) 


88.0 


86.6 


83.9 


94.1 




0.78 


0.74 


0.76 


0.79 




30.92 


28. 36 


28.76 


2B.O0 


^(10) 


1.02 


1.03 


1.04 


1.07 


2fef*5s(l 1> 


1.90 


1.68 


1.69 


1.62 









mmmi 




6.58 


8.25 


8.49 


&f«(2) 


3. 14 


3.74 


3.77 




2.66 


2.54 


2. 57 




0.042 


0.040 


0.000 




0.000 


0.000 


0.000 


Sfe#5£<6) 


1.08 


1. 31 


1.26 


ffett*(7) 


94.1 


104.8 


97.4 




0.79 


0.83 


0. 81 




28.00 


22.95 


29.99 




1.01 


1.06 


1. 03 


&fl=a;<i i> 


1.06 


1.70 


1.63 



While the numeric value about each example of an example 1 to the example 7 has satisfied (11) from conditional expression 
(1), each aberration is amended good so that clearly also from the aberration Fig. in each example, so that clearly from Table 
8. 

[0033] 

[Effect of the Invention] According to this invention, by arranging the aspheric lens by the resin ingredient effectively, it is 
high resolving, and distortion aberration is small, and a back focus can offer a cheap zoom lens with little configuration 
number of sheets with a compact also with good tele cent rucksack nature for a long time. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The lens block diagram of the 1 st example of the zoom lens by this invention 
[ Draw ing 2] Many aberration Figs, of the lens of the 1 st example 

[Drawing 3] The lens block diagram of the 2nd example of the zoom lens by this invention 
[ Drawin g 4] Many aberration Figs, of the lens of the 2nd example 

[ Drawin g 5] The lens block diagram of the 3rd example of the zoom lens by this invention 
[Drawing 6] Many aberration Figs, of the lens of the 3rd example 

[Drawing 7] The lens block diagram of the 4th example of the zoom lens by this invention 
[ Drawing 8] Many aberration Figs, of the lens of the 4th example 

[Drawin g 9] The lens block diagram of the 5th example of the zoom lens by this invention 
[ Drawing 10 ] Many aberration Figs, of the lens of the 5th example 

[Drawing 11 ] The lens block diagram of the 6th example of the zoom lens by this invention 
[DrawJog_12] Many aberration Figs, of the lens of the 6th example 

[Drawing 1 3] The lens block diagram of the 7th example of the zoom lens by this invention 
[ Drawing 14 ] Many aberration Figs, of the lens of the 7th example 



[Translation done.] 
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X»ttjE^JBHr***U jEuvX-c*>5*7 uvXo 

*iabx»^$ttx x-^^«Lt, watsi^ 

X^, at«WB»2 i/yX*©ttiS:»tt«i fcfcJ: 
9*«**abT^*X— ^u-^XIc^T* W^X^: 
*W*«l*rtI^-+«fe^HbTTIBft«=«: (1) SrffiJSb 
t*j9. ttcffi i^yx»©/<!7-icBttTB*tta; 

(2) Sr»JSbT*3 9, *fcMSBJB3 U^X»<D^17"- 
irBlbTT!5*#^: (3) *:»jabTV^«Sri:Sr»«fc 

[0 0 0 8] 

9. 0 

. <4. o Gteafrtefifx <o^c 



( 4 ) 

iRpgfl 2 0 0 3- 5 7 5 4 5 (P 2 0 0 3 - 5 7 5 4 5 A) 



tb) 

(3) 2. 2<fm/f. 
TL : iKfltt&feftSftI l^X^fttffiffid^&iB* 
fit) 

f w : AftjglcttrtS l^X^O-g-j&SjRHiBi 
f i VX»O^Ji^gg|ii 

[0009] &#5£ (i) ft. fc&m^wtz>\'>x± 

«§r^-rSt>0-Cfc.5. jfi^ifflT?^u->-X^:S*K fife 
*3PJOu>X<D/hlMktt:|?Si-5 5. ±ffi£iS8 

PSSrM^5fc. #u:xX?v< b*Wixtf* 

[0 0 10] &#5S (2) tt x AcoJSJf^«r^r-ri^l 

u yxm^v*? — <Dm®?£m&iz.M-i- -s t wife's. 

#»/<7y^i/j:5 0 TK*ilSx.5t. SR 1 u->-Xi£<z> 
A^F-aUct^fcK.*!). chW»2 wxX 

(4) fw/| f • I <0. 

(5) fw/| f« | <0. 

f a : IB 2 U>-X(Dj(S;fcg§«l 
f 4 : ^S4 W-VXtfJ&^gggt 

[0 0 13] ^W^X-AL-^X-Cfi. iS6«^**m 

■r&ittt>\z., t«riH^2 u>xtt(rfsm4 UVXI^^S 

X(i=^. hOffi-C^Jt/i5fcJ6, StTlH^2 uvXRtF 
tfJiaSfU w:/X&8fJlii*mt£.fc OKf^-rSfctocoiS:^ 

«0 t-rSCt-Cfct), iOifclCfcoT, ttflBtm* 

!M»«r*/M«fci¥ ■£>. *fc» *fJH*m 

ZkbteZ. *#5£ (4) RtfaM^ (5) [±^(DH.it<r> 
StWttlbX) , £#5*; (4) MfE^2 U^XjCfcMt 

fc«ttttm*«6JB L-Ct>njHftlf^ SSffl&S;*:* 1 , 

J*ttt>JBflJ*-5. R*lCs -&#5£ (5) <D®B£i68;t5 



: 2. 8 

[0 0 11] (3) fl(rf2|g3 u->x»o^y 

iRcDfctoO^ ^ /P^ C C DiSffifl^iEB-r 5fe«xo^c# 
Sg3 wvXSfJiSSHzMf^BI-rS^i: t 

imfi/£?>/ii/^5. *<7>mm&&w*. (3) -es^n* 

«iHT-fc5. &#5£ (3) ©Ti^fitSt^ SftURM 
<z>fg*fc£r*B< t^twig«I^s/^7d~*^«ri5C 

[0012] miE^i u^xm&mtiLTzm&ft 

2 ^X(^-?!7-l;iHLTTiB&#5*; (4) &fitJ£U 
£fcjfflfE!g2 U^X»Sr»^-r5miE^4 U->-X<^?7 
-Kg8LTTfE&#5$; (5) *SlJ£UT^5itdS»* 

10 (fcfc'U&ttffifif 2 <0<O#^-*s 
0 5 (fc/!£Ufe*H£l4f * <0W^a-*s 

[0014] * fc, MIS»*« 1 StPfltrfB^*^ 2 1^12 
ttoX-AU^XiCjo^-C, MfBlgl f^X»*«j*-r 
5«frlB^l WVX0^{CB8U-CTIE^#^: (6) 4ri8 
J£U *fcfl(rfS^l w^Xw«-©lc|8UTTIB*#^: 

(7) £»J£LT^Siias$J*LI/\, (^*3S3) 

(6) 0. 9<r. /f w <l, 5 

(7) 8 0<n i • v i 

r 2 : » 1 U^X(O|fe{iac0SWft^^ 
ni : »1 U^XcDJB^ 
vx iSlUVXiOTy^ 

[0015] &#5*: (e) mm<v±%\<^mm-?s>z 

(6) (0©iB-Cft^Sr^-^5<PlCJ:oT, AltBI 

*Wir/>S< UT^5„ TKS:S8^.5t> tfffS^lU'V' 
Xw^ffi!lS(Ott^if^|*S/h$ < * (3 iDX^fflUt %5t 



( 5 ) 

M200 3-57545 ( P 2 0 0 3 - 5 7 5 4 5 A) 



[ooi6] (7) «t % itetsi ^yxeiws 

^X«M*«frSESf|2 l^X«V<!7-**f|:* (4) (D*D< 

(7) SrJUfcUT^s^ksasiMi-efcftfto 

(7) <OTB«:tt*.5i:* mjLtimsmiwxnT* 



(8) 
0<Dtz#>) 
(9) 
(10) 
(1 1) 



0. 6 5 < | f 6 |/fw 

20< (v 3 + ve ) /2 
0. 95<re/fw<l. 
0. 7< r 7 /f w <2. 



ft 9 , * fcflfrfEfg 1 w ^Xtf)® Iff ***/h £ < ft o fc»& 

ia*^ y s < ft d -r «rr u ^ 5 . 

[0 0 17] £«bK> TlWB»2uvX»4r«j«-rs«nE 
15 t^^X(0^!7-^B8bXTIB^#* (8) &WA 

»0B»l!iHUrTIB*fW (9) SrJUfiU MIBMS 
u^Xo»ttfcBLTT12*fl=S; (10) S:J«J6U * 
l^X»&«/a^SflMB!IS7 l/yX« 
JcBiUXTIB*#* (11) *aj£LT^5^^Wt 
Ll\, (»*«4) 
< 0 . 9 5 (*6*Httf* f 5 < 



JB5 

313 u^x<^>r 5/-<is 

15 i^xcary^* 

16 l^XOTs^fffc 

[0 0 18] Zkitt (8) »5 U^X*V<!7-fc:B 

tt^tOTs ^y^^-/M»i"rft*?t>«ffi»«a^fe 

5 uyX<7)/^»-^tv^M?S« 
tJKfejRS8^»UTtt*?iJft*«=i:ft«*K Sfcffiifc^Rtf 
= ^JR*fc»bTtt^Wft*fri:ft*. iglw-LPS*:;:* 
-Tftt>*>»5 u-^X^y-dS/hSt>t3*S«XSS 
■^a^iRIS^»urf4*fiJi:ft*^ 
Mlc^f L T tt^pfij ft ft# £ ft 6 0 
[0 0 19] (9) fi, *2 U^X»|c««S*t 

"C> LT^Sl9±tfTV^ft^ 0 fi§oT. 

#£ft<5 0 _LPI£i68;L6^ t4W*2i/yX»©# 
IEuvXcory-<*ds*:#<ftofc»fr^«:, ^tt^ftt 
OJB*f*ttateiB< ft9^y^-/M*u»*# < ftox 
U*vv«llH««0*|]E*TWfcft*. i&fcTRfcitt*.* 

ftflRSS^*Eofc«>#u>'Xo^l7--ds*#<ft 
9. ^BJRJSisJztfa^jRftoWE^^Jfcft*,; 
[0 02 0] (10) 13 UVXJfe^fiSffiO 

*«l!iB"r-5*fl=*-C*>6. SB3 u>*X4fefl:«BMtBP 

fi®ft«Sy*S»+»o 0 »ii/yX8^/^-H 

£ft* c (10) ^_bPB£iffi;t££> = ^iR»* 

#AifcSft Jf*>#*tf)iDaf$fc:B LXflttlE L* < ft -5 



1 5 



*ffiJR*f±«jE^J£fcft?>. RI«F^tt^OJR«tftffft 

[0021] ftft^c (id i4 u>-xvoftwm<n 
#<*teBr**ft=*-e*>*. I4uyx^fljiii»3 
uyx^isiigai^x^^ £*:B4 u^x^eot) 

ofcfifcfcA/^y— asfti>fca^ fg3 i^yXoSffli: 

ft*. (11) 0>_bB«r»;l6^ a-* 

J|«ft^O*fc^<OiRfS^HbXfi«jEU*<ft*^ * 
B«tt*MtjEilM&ft9* sgl-TPSSriSxi* SfcWX 
BttMjE^JK* <*^<OiRaEtA#ft*]Ef4ffl3fcftv\ 
[0 0 2 2] 

BT* *{*Wft»tt3»i«l!:o^ 
X. **WSrBW-r5o «T^«S«l 7 -e 

Ht. t*1^t>ttMJ:9IKR:* Sli/yX»LGK B 
2 I/yX#LG2»t;»3I/yX»LG3^e)»SS 

^tfii/yXtfc^ii/yXLi, /h*^jE*fc 
fi*co@$f^^^ruy-^X7^?g^T-$>6^2 i/yXL 

2*gaUT«**tt-6 0 WIBJB2lx>'X»LG2#i*t 
^fflt-BSPSR?) SSrtU SlT%>#Wfabmi^ lEu 
yXt$)$i3uyXL3, />£^jE*fcf*A<z>H*Mj 
^L^n^X^-Cfc5l4l/yXL4, WIBAl' 

^x-efee^5 i/vxl 5WiEi/yxt*$)6l6 

XL6SriBUtM$jl5o MIBM3 l/yX»LG3|i 
jEl/yX-e*)5f 7 l/VXL7^IBLTi^Sn$o 

fT¥ffi^9^LPttttjp»rttcCD(DX;^— Xf9^. tK 

o-e*>5dK 3ft^«jfcfiftre,MH«tft^<o-ec*b6^« 



( 6 ) 

#§120 0 3-5 7 5 4 5 (P 2003-57545 A) 



[0 0 2 3] 4mffll«^VNTflEfflbT^5^«ffi|CO 

t^Tte, m%*<DZk<. ytrnxfai^zm. ytmtm&'f 

Z= (Y 2 /r) (1+/" {1- (1+K) (Y/r) 
] +A'Y 4 +B'Y 0 +C'Y 8 +D«Y 1O + 

IS: A. B. C. V*5-?LXteVlZJ£m?Z>o ftm*P<D 

n\^m><m^} « rioiD**j ^itt^o «*. 

tf. TE-4J f410-*S:**U :^»® 5 B» 

[0024] imrnmn *»«©*«Ki/yx(ojii 



1 jOfcW2iov^»|t««r*l^i-o ifcHltt. * 
fg7 ^VX«ffl0ffi^fe«S^T-^E«cOS«SlfflE«|-C 

[0 0 2 5] 

im i] 



f = 4. 18 — 5.85 — 8.15 

2 <u = 62.60* — 46. Or — 33.81* 



b f =3.68 












fl5 No. 


R 




D 


Ni 




1 


13.272 




0.60 


1. 77250 


49.62 


2 


5.466 




3.64 






3 


-32.487 




2.47 


L 58300 


30.05 


4 


-21. 152 


13.01 


— 6.38 — 1.70 






5 






1.62 






6 


4.251 




L17 


L 71300 


53.94 


7 


-48.571 




0.05 






8 


7.954 




LIS 


1.49241 


57.93 


9 


7.683 




1.26 






10 


-6.773 




0-80 


1.84666 


23.78 


11 


4.880 




a 32 






12 


-36.636 




0.86 


1.69680 


55.46 


13 


-6.407 


1. 10 


— 2.80 — 6.14 






14 


21.995 




LOO 


1. 80420 


46.60 


15 


-13.076 




a 76 






16 






1.60 


1.51680 


64.20 


17 


CO 











'»1^^» 



MRBSMfc 

m 3 0a K=-0. 778361E+01 A-0. 174063B-03 B- a 338628E-06 

*S4ffi K= 0. 1422B7B-KK2 Ap-0, 209870B-03 B= 0.430421B-05 

SJ 8 35 K—0.311817B401 A- 0. 127372B-02 B— 0. 535264B-04 

m 9 ffi K=-a 571996E+01 Ap 0. 648961B-02 B= 0. 381093E-O3 

[0026] «s«i2] m2mnam^o^xwmm *<n&ummx*>z> 0 



( 7 ) 

#1200 3-5 7 54 5 ( P 2 0 0 3 - 5 7 5 4 5 A) 



f =• 4.18 — 5.85 ~ g. 15 
F.- 3.0 — 3.5 - 4.1 
2to= 63.01° — 46.38° - 34.01° 
b r =3. 88 



■Si Mn 

[si no. 


XV. 




Lj 






1 


14.086 




0.60 


1.72000 


60.34 


2 


5.356 




3.09 






3 


-32.375 




3.03 


1.58300 


30.05 


4 


-21.368 


12.85 


— 6.31 -~ 1.70 






5 






1.62 






6 


4.318 




1. 16 


1.72000 


50.34 


7 


-4a 664 




0. 06 






8 


7.002 




1.36 


1.49241 


57.93 


9 


6.555 




a 88 






10 


-5.889 




0. 80 


1.84666 


23.78 


11 


5.040 




0.30 






12 


-40.222 




0.B7 


1.71300 


53.94 


13 


-5.241 


1. 16 


~ 2.93 — 5.39 






14 


17.628 




1. 14. 


L 72000 


50.34 


15 


-13. 131 




0.76 






16 






1.60 


1.51680 


64.20 


17 


CO 











mSM K=~Q.973540E*01 
f&*m K= a 146862E+02 
K=-O.3709O5E+01 
*9 IB K-O.4388A3E+01 



[0027] immmsi msmatm^^xtkmt 



A=HX 1B7315E-03 
A=Hh 206586B-03 
A= 0. L38939E-02 
A= 0.586035B-02 



fi= 0. 101424B-05 
B= a 267352E-05 
B=-a 810675BHM 
B» 0. 3415648-03 

3] 



f = 4.18 


~ 6.85 


~ 8.15 










F to - 3.0 


— 3.4 — 4.1 










2o= 62.64* — 46.01* — 


33.80* 








b,=-3.75 














IB No. 


R 




D 








1 


12.152 




0.62 




1.80420 


46.60 


2 


5.351 




3.47 








3 


-28.040 




2.53 




1.68300 


30. 05 


4 


-19.404 


12.98 — 6.37 — 


1.70 






5 






1.52 








6 


4331 




1.26 




1.69680 


55.46 


7 


-38.507 




0.11 








8 


7.084 




1.18 




1.49241 


57.93 


9 


6.694 




1.24 








10 


-6.784 




a 80 




1.84666 


23.78 


11 


5.359 




a 34 








12 


-18.874 




0.88 




1.77260 


49.62 


13 


-4.953 


0.84 — 2.57 — 


4.95 






14 


16.683 




1. 15 




1.69680 


55.46 


15 


-11.786 




0.76 








18 


c& 




1.50 




1.51680 


64.20 


17 


CO 













K=-0. 142091B+O2 
R= 0.116229B+02 
K— 0.367847B+01 
R=H). 426604B+O1 



[0 0 2 8] jW4 3W6«Kov^r*il« 



A~-0. 275430B-O3 
A— 0. 260129E-03 
A° 0. 147887E-02 
A= 0.616207E-02 



B= a 778474E-06 
0.273248B-05 
fr-a 129796E-03 
B= a 219136B-03 

[« 4] 



( 8 ) 

^200 3-57 5 4 5 (P 2 0 0 3 - 5 7 5 4 5 A) 



f = 4. 18 ~- £85 ~- 8.15 
Pp.- 3.0 — 3.4 — 4.1 

2fl>= 63. 52° ~ 46.34° — 33. 94* 



b t =3. 80 








Si No. 


R 




D 


1 


10.624 




0.60 


2 


5.097 




3. 10 


3 


-19.227 




3.26 


4 


-21. 119 


12. 64 


— . g 23 


6 


*!> 




1.62 


6 


4.453 




1. 15 


7 


-38.466 




0.05 


8 


a 754 




1.33 


9 


6.037 




1. 10 


10 


086 




0.80 


11 


5.520 




0.33 


12 


-17.513 




0.67 


13 


-4.890 


, 1.00 


— 2.73 


14 


21.049 




1.15 


15 


-10.931 




0.76 


16 


oo 




1.50 


17 

















1. 



1.58300 



~ 6.23 ~ 1.70 - 



» 4 

55.46 1 
30.05 J 



1.71300 



1.49241 



1.84666 



1.77250 



— 2.73 ~ 5.12 — 



1.51680 



53.94 
57.93 
23.76 
49.62 J 
55.46 
64.20 



J*3B5 



K—0. 749155M0 
K= 0. 130292B402 
R—0. 468340B+O1 



AfM). 13673SB-03 
A=-0. 2172236-03 
A- 0.224254B-02 

[0029] immmsT'msmimii^xmmm^ 0 ^ 



1*9 16 R=H).284487BM>1 

>] r 



R— 0. 137594B-06 
B= 0. 174151B-06 
B— 0. 162041B-03 
B= 0. 22811 1E-03 

im si 



f = 4*18 ~- 5.85 — 8.15 



F_- 3.0 


— 3.6 - 


4.1 










2 »= 63. 


96° ~ 46.58° — 33.93° 








b ( =2.95 














BNo. 


R 




D 








1 


11.564 




0.60 




1.69680 


65.46 


2 


4.496 




2.36 








3 


-23. 130 




1.56 




1.68300 


3a 05 


4 


-16.941 


10.61 


— « 5.39 — 


1.70 






5 


fit* 




1.52 








6 


4.234 




1.15 




1.71300 


53.94 


7 


-30. 130 




0.05 








8 


4.446 




1.35 




1.49241 


67.93 


9 


4.000 




0.62 








10 


^7.905 




0.60 




1.84666 


23.78 


11 


4.462 




0.35 








12 


97.643 




0.82 




1.77260 


49.62 


13 


-6.800 


1.87 


~ 3.36 — 


5. 41 






14 


16.296 




1.09 




1.69660 


56.46 


15 


-14.340 




0.76 








16 


oo 




1.60 




1.61680 


64.20 


17 


oo 













m 3 B 1= 0. 368650B*O2 A— 0. 675816B-03 

9S 4 m K= 0. 160751B+O2 A=H). 928343B-03 

K— 0. 457648E+01 A= 0. 692430B-02 

Ml 9 S R=-0. 152056B+01 A= 0. 1O3697B-01 

[0030] Lmmm 6 ] I6 j06«fco^-c»«« 



B- ai89253E~05 
B=-C 105793B-06 
B=-0. 484622B-03 
B= O.940841B-O3 

[^ 6] 



( 9 ) 

^200 3-5 7 54 5 (P 2003-57545 A) 



4.18 — 5.85 - 8.16 



70.44 "1 
30.05 J 



Fan— 3.0 


~ 3.5 - 4.1 








2»- 63.66° — 46. »• - 34.34* 






b f —3. 99 












BE No. 


R 




u 


TSJ _ 
d 


v 4 


1 


69.493 




0. 60 


1. 48749 


70.44 


2 


5.477 




2.21 






3 


-44.413 




4.89 


1. 58300 


30.05 


4 


-26.775 


IT 1A 








5 


t*a 




1.52 




- 


6 


4.413 




1.54 




65. 46 


7 


-33.495 




0.05 






8 


7.103 




1.51 


1.49241 


57.93 


9 


6.606 




0-63 






10 


-7.961 




1.09 


1.84666 


23.78 


11 


4.992 




0.34 






12 


-27.380 




a 82 


1.72342 


37.99 


13 


-6.987 


1.15 


— 2.95 ~~ 5.44 






14 


3a 999 




L16 


1.71300 


63.94 


15 


-9.866 




0.76 






16 






1.50 


1.51680 


64.20 


17 


©O 





















l»3 k>-XB? 



JP3B3 
*4S 
IP 8 ® 
*9ce 



K- a 339983E+02 
K= a 259617E-K52 
K— 0.786422E+01 
K=HX261624B401 



[ o o 3 i j mmm i J * 7 xttMicov itikfil 



A=-0. 277498B-05 B= a 61S379B-05 
A—0. 123636B-03 fr> a 6O7152B-06 
Ar 0.258848E-02 B=~0. 22Q266B-03 
A= 0.G07959B-02 B» 0. 468772B-03 

4*4-tO»iRSIia-C?*>5o 

7] 



f = 4.18 — 5.85 — 8.15 
F„- 3.0 — 3.6 ~ 4.1 

63.63* — 46.79" ~ 



34.24* 



b ,-3.8? 


> 










Bo No. 


R 




D 






1 


18.815 




0.78 


1.51680 


64.20 


2 


5.285 




2.56 






3 


-23.649 




5.37 


1.58300 


30.05 


4 


-26.672 


13.32 


~ 6.52 ~ 1.70 






5 






1.62 






6 


4.312 




1.22 


1.63854 


55.45 


7 


-26.679 




0.05 






8 


6.809 




1.85 


1.49241 


57.93 


9 


6.198 




0.56 






10 


-6.669 




0.80 


1.80616 


26.46 


11 


4.880 




0.30 






12 


-74.854 




0.87 


1.63854 


55.45 


13 


-6.562 


L 17 


~ 2.97 — 5.43 






14 


18.244 




1.20 


1.63854 


55.45 


15 


-10.729 




0.76 






16 


oo 




1.50 


1.51680 


64.20 


17 













03Q3 

mess 



K«-O.633433E4O0 
R= 0.221217&O2 
K— 0.631391E+01 
R—0.376733E4O1 
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